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Specification 

1 . Title of the invention: Manufacturing method for electrolytic capacitor 

2. Scope of patent claims: 



(1) An aluminum electrolytic capacitor for etching high-purity aluminum foil, and generating 

dielectrics by formation treatment, wherein a non-etched band of specified width (5 m/m or 

smooth 

more) is formed in the machine direction when conducting continuous etching of a regular 
original foil; and a manufacturing method for electrolytic capacitor where, after various 
treatments, the foil that has been cut out for use in the winding element is provided with said 
non-etched band on one side regardless of whether it is anode or cathode foil. 

(2) A manufacturing method for electrolytic capacitor wherein, with regard to the winding 
that is conducted upon interposition of paper amid the bipolar foil for use in an electrolytic 
capacitor, the said non-etched bands are positioned to the right and left at both ends, the pertinent 
bands are reciprocally staggered so that, in geometric terms, they do not face opposite to the 
etched band of the other electrode foil, and winding or overlapping folding is conducted, 
resulting in the configuration of the element proper. 

(3) A manufacturing m e thod for e l e ctrolytic capacitor orient e d toward larg e capacity 

poss e ssing a basic configuration as mentioned abov e , wh e re non etched bands are form e d to th e 
right and the left of the flatten e d capacitor e lement, approximat e ly half of said bands are retained 
and th e r e mainder cut away, and th e r e maining non e tch e d bands are ins e rted into narrow, slit 
lik e groov e s ( e dg e d) that ar e provid e d in advanc e in a pair of aluminum mad e e l e ctrode l e ading 
plates us e d for both electrodes — for example, curved arc shap e d aluminum plat e s — and that run 
in th e v e rtical direction wh e n thes e ar e standing upright. Thus, th e main unit is configur e d by 
providing a plurality of groov e s constituting a s e t in th e pair of e lectrod e l e ading plates, ins e rting 
th e plurality of non e tch e d bands pertaining to both e nds of th e flat e lem e nt, and w e lding 
b e tween the p e rtin e nt band and the groove e dg e s. 

3. Detailed description of the invention: 



This invention pertains to a manufacturing method for electrolytic capacitor wherein 
band-like non-etched parts are left during the surface roughening treatment of high-purity 
aluminum foil, and these parts are utilized in the process following winding of the bipolar foil 
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impart the first condition of aluminum welding for purposes of establishing non-induction, and 
further to develop a mechanism that seeks to rationalize and make the joining of electrodes more 
compact, and to foster improvement in the electrical properties and reliability of the product. 

Conventionally, in the manufacture of large-capacity electrolytic capacitors, the foil for 
the anode or cathode is long in the winding direction. Consequently, the metal foil resistance part 
or inductance part of the metallic foil itself is prone to cause damage to capacitor properties, 
exposing it to an increase in loss values, weakness in high frequency properties and the like. The 
improvement of these points is therefore strongly desired. That is, the utilization of large- 
capacity capacitors at higher frequencies (10 KC-100 KC) has recently become an unavoidable 
necessity in, for example, computer power sources, both for purposes of reducing the size of the 
power source and reducing power consumption. Many improvements have been implemented in 
recent years relating to improvement of the study of the leader line position, increases in the 
number of leader lines, improvement in the quality of interposed paper, improvement of the 
impregnated electrolyte, and so on. On the other hand, relative to a structure typified by Japanese 
Patent Application S46-81740 which structurally follows comparable principles - that is, the 
conventional winding cylindrical structure - electrolytic capacitors have appeared that combine a 
structure that apparently has a different inclination and that bears a flat element block with a new 
electrode joining system. 

However, in the former case, it is difficult to uniformly arrange and bundle the leader 
lines from the anode and cathode foil, and there is a profusion of anode and cathode leader lines. 
With the conventional method, there are many limitations and conspicuous inconveniences, and 
when one additionally considers the challenges to the characteristic limits of the pertinent 



method, one can anticipate that the problems will ultimately remain. In contrast, with the method 
involving the block-bearing of a flat capacitor as in the latter case, it already contains in its 
structural principles' weaknesses in the efficient utilization of internal capacity. Moreover, it is 
necessary to have the highest level of welding technology and control technology in order to 
weld the laminated part of the etched foil and the aluminum sheets used for electrode leading, 
and there are also inherent difficulties in the manufacturing operations when viewed in general 
terms, that is, the highest level of impurity control and the like is required during the 
manufacturing proc e ss as w e ll operations and so on. 

In other words, in terms of the manufacturing method, there are concomitant weaknesses 
that tend to engender difficulties in the ordinary work environment - thermal stress is often 
imparted to the element itself in order to secure the welded parts, and element properties tend to 
deteriorate. Furthermore, in terms of the quality of the etched foil, it is difficult to maintain the 
continuous uniformity of the joined parts, and one may cite the usage efficiency of electrode foil 
and the utilization efficiency of internal capacity as problem points. 

In contrast to these, the present invention described herein offers a manufacturing method 

for a large-capacity electrolytic capacitor with superior quality properties that provides the anode 

and cathode aluminum foil itself with non-etched bands that take account of welding for 

purposes of engendering non-induction in advance, that further employs a unique design with 

regard to the structure and arrangement of the aluminum sheets used for electrode leading, and 

adopts a configuration wherein thermal effects at the time of welding are minimized to the 

utmost, and the control of impurities in the welded parts can in principle be most safely 

conducted, and that also markedly improves the reliability and uniformity of the welded areas, 

utilization 

and allows increases in capacity usag e efficiency. 



The content of this invention is described below by giving a representative example. 

Firstly, with regard to the continuous electrolytic etching of high-purity aluminum foil for 
anode and cathode, a conventional aqueous solution whose main component is hydrochloric acid 
may be used as the corrosive liquid, and there is nothing particular to note with regard to the 
electrolysis method. However, one of the characteristics of this invention definitely pertains to 
this etching process. 

That is, in contrast to the conventional methods, with regard to the etching, a non-etched 
band of specified width (width 5 m/m or more) indicated by 1, 4=-^ of Fig. 1 is left on part of the 
processed foil after it has passed through the etching process by adjusting the relation of the 
mutual positions of the original foil and the carbon electrodes in the solution and the interval 
between the foil and the carbon electrodes, or by artificially providing an electrical insulation 
strip in the vertical direction of the original aluminum foil. 

That is, for example, in the continuous etching process, the interval between the carbon 
plate of the two electrodes arranged in parallel in the solution and the aluminum foil that moves 
its central face is set to approximately 2 cm, and the outside rear face and side face of the carbon 
plate are covered with a closely adhering hard film and are electrically cut off. While the 
aluminum foil is then dipped beforehand into the two carbon electrodes, the edge parts are made 
to protrude out by 1 cm or more from the plate of the two electrodes, and arranged so that they 
are hardly subjected to the influence of the electrolytic etching effect, after which continuous 
etching is conducted. This method is no more than one example of a very simple method for 
creating non-etched bands, but as the utilization of the etching foil of the central part can be 
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separately conducted, it is established as a fully practical method. 

The two edge parts of the high-purity aluminum foil obtained in this manner consist of 
bands that may be regarded as like the practically non-etched band of 1 of Fig. 1 or 1 (a) of a 
specified width as in Fig. 1 , and are obtained such that they border the etched band 2 of Fig. 1 er 

As another method, in conjunction with the movement of the original aluminum foil, 
insulating films of specified width are continuously moved at the specified positions while 
closely adhering to the aluminum foil as if appended from both sides, and continuous etching is 
conducted, enabling the configuration of a plurality of non-etched bands such as 1 of Fig. 1 ©ri- 
^ (and others). Otherwise, methods such as one involving application of photosensitive resin 
are also conceivable. 

Next, as the second step, after the etched foil is treated to make foil respectively designed 

for anode or cathode, when the anode foil and cathode foil are separated by the separating paper 

as in Fig. 2 (A) 

3 of Fig. 2 used for irnpregnant retention, and mutually entrained A , the non-etched band parts 

and 1(b) 

4=sa4 1(a) A of Fig. 2 that are present at the end part on one side of the cathode foil and anode 

foil are mutually staggered to the right and to the left, and winding is conducted. At this time, in 

2(a) 

principle, the etched bands 3 A and 2(b) of Fig. 2 face each other separated by the interposed 

paper, while the non-etched bands do not face each other, and the interposed paper is only 

sufficiently extensive to cover the etched bands, while the parts facing opposite to the non-etched 

bands are reduced as much as possible. If this is grasped in a cross-sectional manner, the 

for example (A) (B) 

overlapping state of the foil in the winding direction would A be like Fig. 2 A . Here, we state one 

That is, 

or two examples of the specific capacitor manufacturing method pertaining to this mode. ¥tas, 



or 1(b) 

after winding, the same non-etched band of the electrode foil 4=#s 1(a) A of Fig. 2 is positioned so 

but, here, 

as to directly face its own extended bandv A we discuss a configuration obtained by putting into 

block format an element that has been flattened by light pressing, after winding this element in 

advance by flatly winding it in a folding format based on a sheet-like skeletal sheet, or winding it 

in a cylindrical shape with a hollow space inside. In general, it is appropriate to hav e the 

winding frequency amount to approximately 10 tim e s. 

That is, or 1(b) 

A the flat capacitor element obtained in this way has the non-etched bands 1 and 1(a) A of 

Fig. 3(A) at both ends, and the bands are cut so that, for example, approximately half remains. 

With regard to the pertinent remaining band parts of Fig. 3(B)A the band parts only are pressed 

near the time of the cutting, and one undertakes to compress the handles of the end areas to the 

utmost. An abbreviated drawing of this is shown in Fig. 3(A) (B). The position of the remaining 

band parts A does not particularly have to be in the central area, and these are set in advance so 

that they conveniently fit into the position of the slit-shaped groove of the below-mentioned 

leading electrode aluminum plate. 

9 

That is, as shown, for example, in Fig. 4, the pair of residual projecting parts A of the non- 
etched bands of the flat capacitor face opposite to the curved, arc-shaped aluminum plates of 

Fig. 4(A) (used for electrode leading) that are directly coupled to the terminal parts Af*, and 
insert 

s e arch A in a sliding manner into the slit-like, edged grooves 4 (used for insertion of the non- 
etched bands) having a width of approximately 2-3 m/m that are provided on the pair of 
Moreover, 

independent plates. A it is also the same with curved flat aluminum plates (Fig. 

4(B)) and the like. 7 indicates the plate leading part that connects as is to the terminal. The 

overall circumstances are as shown in Fig. 5. The pertinent slit-like, edged grooves 4 are usually 



set in a plurality, and the principle is to design and set them in advance so that interior space is 

insertion of 
reduced to the minimum by se arch A of a plurality A flat capacitors 8. 

In this way, for example, the space encompassed by the aforementioned pair of arc- 
shaped aluminum plates 6 used for electrode leading that face opposite each other is completely 

8 

filled by the elements as the non-etched band parts of the plurality of flat capacitors A are 
inserted 

search e d A into the grooves. In this case, it is desirable that there be two or three types of size of 

inserted 

the flat elements. Next, the non-etched band projections that are soarch e d A into the edged 

grooves are further compressed and aligned by both edges, and are sharply cut along the ends for 

purposes of further leveling. In this way, their ends not only embody a sectional structure that is 

very effective for aluminum welding, but also reduce the effects exerted on the internal element 

settings 

itself by overheating during welding, and also provide good conditions A from the standpoint of 

the control of impurities. Thus, aluminum welding can be easily and safely conducted as in Fig. 

6 by the MIG welding method or the like. 

With regard to the elements obtained in this way, one may consider measures such as 

covering part of the electrode leading plate of the anode with insulating film or the like near the 

time of paste impregnation, after which they are made into a finished product as an electrolytic 

capacitor mainly via the conventional procedures. In any case, with the aforementioned 
of this invention 

configuration, the form e r product A greatly reduces the resistance and inductance possessed by 
electrode foil, clearly imparts a high degree of reliability to the aluminum welded surface, and 
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further minimizes the inclusion of impurities by the simplification of the work, with the result 
that it clearly secures the superiority of general electrical properties, frequency properties and 
high-ripple properties. 

That is, this invention is a manufacturing method for electrolytic capacitor oriented 
toward large-capacity capacitors that enables improvement of high-frequency properties and 
high-ripple properties in particular, as well as reliability. 
4. Brief description of the drawings: 

Fig. 1 shows a representative example of surface partitioning of the aluminum foil 
provided with non-etched bands of this invention. 

Fig. 2 A shows a representative example viewed from a cross-section showing the inter- 
related positions of the electrode foil and the interposed paper during element winding in 
accordance with this invention. Fig. 2(B) is a most simple structural example of a capacitor 
element according to this invention. 

Fig. 3 (A) is an abbreviated outside drawing of the flattened capacitor e lement according 
as a specific example of the capacitor element according to this invention, 
to this invention A [sic], and transparently >shows by means of a broken line the border of the 

respective non-etched and etched bands of the bipolar foil. (B) is a schematic diagram of the 

present invention after parts of the non-etched bands have been cut away, and the parts [sic] have 

been compressed. 

(A) (B) two 

Fig. 4 A show one A examples of electrode leading aluminum plates according to 
this invention. 

as a specific example of the capacitor 
Fig. 5 is an outside drawing of the element proper A according to this invention. 

Fig. 6 shows an abbreviated outside view of the aluminum welded places after inserting 



band provided in the electrode leading plates pertaining to an example 
the remaining non-etched A parts into the slit-like grooves A in accordanc e with this invention 

and conducting edge treatment. 

1 is the non-etched band part, 2 is the etched band, 
1(a) 2(a) 

* A is the non-etched band part of the cathode foil, S A is the etched band of the cathode 

(b) 

foil, 1^ A is the non-etched band part of the anode foil, 2(b) is the etched band of the anode 
foil, 3 is the separating paper for impregnant retention, 4 is the slit-like edged groove, 5 is the 
end area of the edged part, 6 is the arc-shaped electrode leading aluminum plate, 7 is the plate 
lead ptele part that connects as is to the terminal, 8 is the flat capacitor. 9 is the remaining 
projection of the non-etched band. 

Applicant: Towa Chikudenki Co., Ltd. 

Representative: Sakon Koyama 



Fig. 1 Fig. 2(A) Fig. 2(B) 

2(b) 
i 

[see source for figure] [see source for figure] [see source for 

figure] 

^ ^ ^ ^ ^ 

1(a) 2(a) 1(b) 1(a) 1(b) 



Fig. 3(A) Fig. 3(B) 



[see source for figure] [see source for figure] 

T t 
1(a) 1(b) 
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Fig. 4(A) [see source for figure] 



Fig. 5 [see source for figure] 



Fig. 4(B) [see source for figure] 



Fig. 6 [see source for figure] 



Inventors other than the above 

Shoichi Yokozawa 

c/o Towa Chikudenki Co., Ltd. 

2-ban 44-go Muromachi Hatano-shi Kanagawa Prefecture 



Saburo Nakajima 

c/o Towa Chikudenki Co., Ltd. 

2-ban 44-go Muromachi Hatano-shi Kanagawa Prefecture 
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